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(57) Method and system for planning and/or evalu- 
ation of cell capacity in (CDMA) radio networks compris- 
ing at least one base station that defines at least one 
cell. Both uplink cell capacity estimations and downlink 



cell capacity estimations can be made by adding 
amounts of traffic (T BS1 1f T BS22 ) to the cell until a lim- 
iting capacity representative value (L^) has been 
reached. 
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Description 

Field of the invention 

[0001] The invention relates to a method and a sys- 
tem for planning and/or evaluation of radio networks. 
More specifically, the invention relates to a method and 
system for planning and/or evaluation of cell capacity in 
(CDMA) radio networks comprising at least one base 
station that defines at least one cell. 

Background of the invention 

[0002] In recent years the concept of (wideband) code 
division multiple access (CDMA) has gained wide- 
spread international acceptance by operators active in 
the field of wireless communications. CDMA can signif- 
icantly increase the capacity and the service quality and 
options of the networks when exploited by these oper- 
ators. 

[0003] One of the consequences of this development 
is the increase in interest in the planning and/or evalu- 
ation of radio networks in general and CDMA radio net- 
works in particular. Radio planning and/or evaluation 
typically involves stages such as dimensioning, detailed 
capacity and coverage planning and/or network optimi- 
zation. Radio planning is important for e.g. quick and 
accurate response to changes in e.g. traffic conditions 
or to cope with future traffic demands and as a conse- 
quence provides an operator with competitive advan- 
tages. Moreover accurate planning can contribute to 
higher cost efficiency in operating radio networks. The 
dimensioning stage in radio planning involves the esti- 
mation of the number and configuration of network ele- 
ments, based, among others, on the operator's require- 
ments and the radio propagation in the area. In the ca- 
pacity and coverage planning stage base station loca- 
tions, configurations and parameters are determined in 
more detail on the basis of e.g. real propagation data 
and estimated user density and traffic. In the network 
optimization stage the overall experienced network 
quality is assessed and improved if necessary. The 
method and system according to the invention can be 
used in all stages of the radio planning and/or evalua- 
tion, and is particularly useful in the capacity and cov- 
erage planning stage. 

Problem definition 

[0004] The prior art fails to disclose a solution for plan- 
ning and/or evaluation of radio networks based on add- 
ing traffic all over cells in small steps, which is better to 
estimate the capacity of a whole cell. 
[0005] The prior art is limited to uplink planning and/ 
or evaluation. A solution for both uplink and downlink 
planning and/or evaluation is desirable for complete cell 
capacity estimations. 



Aim of the invention 

[0006] The aim of the invention is to provide a solution 
for capacity planning and/or evaluation of whole cells. of 
5 radio networks, where both uplink cell capacity estima- 
tions and downlink cell capacity estimations can be 
made. 

Summary of the invention 

10 

[0007] The present invention provides a solution for 
capacity planning and/or evaluation of whole cells of ra- 
dio networks, possibly CDMA radio networks, where 
both uplink capacity representative value can be a re- 
15 quired transmission power P traffic . 

• Determining whether or not more traffic can be 
added by comparing the limiting capacity 
representative value to at least the used capacity 

20 representative value. When planning and/or 
evaluating an uplink capacity the unloaded link 
budget L can be compared to the noise rise K. The 
criteria IK<L min , where 2 K is the sum of all noise ■.. 
rises K and L min is the minimum value of the 

25 unloaded link budget L can be used for this. Another 
criteria can be Z K <L mjn +x, x is a non-zero value. 
: When planning and/or evaluating a downlink, 
capacity the maximum allowed transmission power 
P BSmax can be compared to the sum of a fixed 

30 . power P fixed and the transmission power P traff j C . The 
criteria P f ixed +Ip traffic< p BS,max> where ZP traffic is the 
sum of all transmission power P tra ff ic , can be used 
for this. For downlink planning and/or evaluation the 
fixed power P fjxed to the at least one base station in 

35 the at least one cell should be defined. 

[0008] The adding of an amount of traffic and deter- 
mining whether or not more traffic can be added, can be 
repeated as long as more traffic can be added. 

to [0009] How much traffic is added can differ. The add- 
ed amount of traffic can be a fixed amount of traffic. The 
amount of traffic can also be chosen such that the in- 
crease in used capacity representative value is fixed. 
[0010] The system can comprise one or more mod- 

45 ules. One or more modules can be provided to include 
an inter-cell interference effect in the calculation of the 
used capacity representative value. One or more mod- 
ules can be provided to include a soft handover effect 
in the calculation of the used capacity representative 

50 value. One or more modules can be provided to define 
the unloaded link budget (L) comprising a soft handover 
effect. One or more modules can be provided to define 
the unloaded link budget (L) as a function of a distance 
to the at least one base station in the at least one cell. 

55 One or more modules can be provided to determine 
whether or not more uplink traffic can be added using 
the formula 2 K <L mjn , where I K is the sum of all noise 
rises k and L min is the minimum value of the unloaded 
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link budget L. One ore more modules can be provided 
to determine whether or not more uplink traffic can be 
added using the formula ^L^+x, where x is a non- 
zero value. One or more modules can be provided to 
determine whether or not more downlink traffic can be 5 
added using the formula Pfj X ed +SP traffic <p BS.max' where 
IP traffic is the sum of all transmission power P tra ffic- 
[0011] A computer program can be used to perform 
steps as mentioned above for the method and can com- 
prise modules as mentioned above for the system. The 
computer program can run on a computer system, at 
least including software code portions for performing 
one or more steps of the method as mentioned above 
when run on the computer system. 
[0012] A radio network comprising at least one base 
station defining at least one cell can determine the uplink 
and/or downlink capacity using a, method as mentioned 
above. 

Brief description of the drawings 

[001 3] . The invention will be explained in greater detail 
by reference to exemplary embodiments shown in the 
drawings, in which: 

Figure 1 shows the different steps of the capacity 
planning and/or evaluation process for a radio net- 
work according to an exemplary embodiment of the 
invention; 

Figure 2 shows the different steps of the downlink 
capacity planning and/or evaluation process for a 
radio network according to an alternative exemplary 
embodiment of the invention; 
Figure 3 shows the result for the uplink capacity for 
a radio network applying the method according to 
an exemplary embodiment of the invention; 
Figure 4 shows the result for the downlink capacity 
. for a radio network applying the method according 
to an exemplary embodiment of the invention. 

Detailed description of the invention 

[0014] In a pending patent application EP01 203391 .6 
a method and system for evaluating the uplink are pre- 
sented. The method and system are particularly useful 
to find areas where coverage and system capacity is 
critical, but is less useful to estimate the capacity of a 
whole cell. The method and system use the noise rise 
as the main planning parameter. Alternative methods 
which are also based on the noise rise, but which work 
in a different way, can be used as well. Instead of in- 
creasing the traffic in a cell pixel-by-pixel, as done in the 
noise rise tables of the pending patent application, one 
could add the traffic all over the cell in small steps. 
[0015] . For the purpose of teaching of the invention, 
preferred embodiments of the method and system of the 
invention are described in the sequel. It will be apparent 
to the person skilled in the art that other alternative and 



equivalent embodiments of the invention can be con- 
ceived and reduced to practice without departing from 
the true spirit of the invention, the scope of the invention 
being only limited by the claims as finally granted. 
[0016] The planning and/or evaluation method ac- 
cording to an embodiment of the invention can involve 
the following phases as shown schematically in figure 
1. Each phase can involve one or more steps pro- 
grammed in corresponding modules or subroutines. At 
first the limiting capacity representative value is defined 
(a) for the cell that is to be planned and/or evaluated, 
which will be used to determine (c) whether or not more 
traffic can be added. The limiting capacity representa- 
tive value can be a number or a function. Next an 
amount of traffic is added (b) to the cell. The best plan- 
ning and/or evaluation results can be achieved when 
adding a small amount of traffic, but it is possible to use 
a larger amount of traffic. The traffic is added all over 
the cell in thin "slices 0 , where the distribution in each 
slice corresponds to the assumed traffic distribution. 
From the added amount of traffic the used capacity rep- 
resentative value is calculated (b). This used capacity 
representative value can be compared to the limiting ca- 
pacity representative value, from which it can be deter- 
mined (c) whether or not more traffic can be added to 
the cell. 

[001 7] The steps of the method according to an em- 
bodiment of the invention will be discussed in more de- 
tail below for uplink cell capacity planning and/or eval- 
uation and for downlink cell capacity planning and/or 
evaluation. 

Uplink cell capacity estimation 

[001 8] The uplink planning and/or evaluation method 
uses the unloaded link budget L as the limiting capacity 
representative value, and the noise rise k as the used 
capacity representative variable. The link budget is a ra- 
tio, which expresses how much power a user requires 
for a connection (on average) with respect to the maxi- 
mum transmission power. If the link budget is 0 dB, the 
user must transmit with maximum power, if it is 3 dB, it 
only requires half of the maximum power, and so on. 
The uplink capacity is limited by the weakest unloaded 
link budget. When so much traffic has been added that 
the mobile station with the weakest link budget has to 
transmit with maximum power, the cell is considered as 
full. 

[001 9] In a CDMA system, the weakest link budget in 
a cell limits the number of users a cell can have before 
cell coverage problems begin to occur. This can be ex- 
plained as follows. Suppose the cell is of limited area, 
for example because other cells surround it. Therefore 
some kind of cell border exists. Assume that for the mo- 
ment other cells do not interfere the cell of interest. 
denotes the weakest value of the unloaded link budget 
in the cell of interest. The weakest value of the loaded 
link budget is then L^n-ic, where k is the total noise rise 



15 



20 



25 



30 



35 



40 



45 



50 



3 



5 



EP1 328131 A1 



6 



caused by traffic. 

[0020] Suppose that the maximum transmission pow- 
er of a mobile station MS is PMS.max- Tnen tne required 
transmission power for a mobile station at the point of 
weakest link budget is: P M s,req= p MS,max-L m in+K- 
[0021] The relation says that the required MS trans- 
mission power for the mobile with the worst link budget 
is equal to the power it would need in an unloaded cell, 
namely PMs,max"Lmin> P ,us tne no ' se rise k caused by all 
other traffic and possibly inter-cell interference/When k 
is equal to L min , the MS with the weakest link budget 
needs to transmit with maximum power. 
[0022] This is also illustrated in Figure 3, where the 
link budget L (in an ideal situation) decreases strictly 
monotonically with the distance from the base station. 
At some distance the cell border (CB) is encountered: if 
the MS goes any further, it connects to another cell in- 
stead (soft handover is not considered in this example). 
The weakest point in the unloaded link budget L is called 

'-min- 

[0023] As the ceil load increases, the link budget gets 
worse. Full coverage exists, as long as the link budget 
is non-negative in the whole cell. Actually the traffic can 
be increased (c) as long as the total noise rise k is less 
than L min . This is the maximum capacity of the cell be- 
fore cell-shrinking effects occur. 
[0024] If more traffic were allowed in the cell (c) with 
in this case x having a value greater than 0), the noise 
rise would increase even more. This means that the user 
with the worst link budget no longer has sufficient trans- 
mission power to be received by the base station: the 
user is not covered in the uplink any longer. The extra 
traffic then causes the cell to shrink. This is the cell 
breathing effect. 

[0025] To prevent cell breathing it is possible to define 
a maximum value for the total allowed noise rise k, e.g. 
^g^dB or K max =5dB. If this is less than L min the 
method uses x having a value less than 0, i.e. x^k^- 
L mjn . Besides preventing cell breathing the inter-cell in- 
terference can be limited in this manner. 
[0026] Suppose that an unloaded link budget for. in 
principle every pixel is calculated. In an ideal case the 
link budget L is only dependent on the propagation at- 
tenuation, i.e. it is a function of the distance from the 
base station as shown in figure 3. 
[0027] At some distance, a user would rather have a 
connection with another cell instead. Assume that the 
link budget at this point defines the worst link budget in 
the cell. When moving on a line from the first base sta- 
tion (BS1) to the second base station (BS2), the link 
budget L would then increase again after this point (CB). 
[0028] Having defined the link budget L, e.g. as a 
function of the distance for all pixels in each cell, traffic 
can be added. To take the inter-cell interference into ac- 
count, it makes sense to add small amounts of traffic at 
a time, and for each increase of the traffic evaluate the 
effect of interference on other cells. 
[0029] This is illustrated in figure 3, where a homog- 



enous traffic distribution has been assumed. In cell 1 of 
base station 1 (BS1) and cell 2 of base station 2 (BS2) 
a thin "slice" (T BS1 (1 and T BS21 ) of the assumed traffic 
distribution has been added. The thickness of the slice 

5 in figure 3 represents noise rise at the base station. At 
this stage, the noise rise takes the intra-cell interference 
into account. Other effects such as soft handover can 
be taken into account as well. In this example the cells 
are of the same size and the user density is the same, 

10 so the noise rise will be the same in both cells. Note that 
the difference between the unloaded link budget and the 
noise rise is equal to the loaded link budget. 
[0030] For the next "slice" (T BS1 2 and T BS2 2 ) of traffic 
to be added in each cell, the inter-cell interference is 

is taken into account. The total effect is expressed in an 
additional noise rise. That is, the total thickness of both 
slices represents intra-cell interference from all traffic 
added in the cell so far and interference from other cells. 
The first slice of traffic in cell 1 influences the noise rise 

20 for the first and second slices of traffic in cell 2, and vice 
versa. Note that inter-cell interference can be taken into 
account in different ways. For example, one may take 
the inter-cell interference caused by the traffic in the first 
cell into account already when adding traffic for the first 

25 time to the second cell. 

[0031] The procedure of adding parts of the traffic is 
repeated (d) as long as there is room for more traffic in 
the system. For the n-th slice in a cell, the. interference 
of the n-1 slices in other cells is taken into account. At 

30 some point, the noise rise of the system will have 
reached the weakest point of the unloaded link budget. 
The traffic so far added to the cell corresponds to the 
maximum cell capacity for the given coverage area (i.e. 
for total coverage). This situation is shown in figure 3. 

35 [0032] Note that in adding slices of traffic to a cell dif- 
ferent approaches can be taken. In adding traffic one 
might aim at keeping the same increase of noise rise for 
each slice. The approach chosen here is adding the . 
same amount of traffic for each slice, resulting in a noise 

40 rise that increases for each slice. This effect can be ob- 
served from the increasing thickness of subsequent slic- 
es (T BS1 1f T BS1|2 ,...,T BS1J1 ) in figure 3. 
[0033] So far soft handover gain has not been taken 
into account. Soft handover can be included by an im- 

45 proved link budget in the border region of two cells. This 
will effectively mean that more traffic can be added be- 
fore the cell is full. Furthermore, because a user in soft- 
handover generally uses less transmission power, his 
contribution to the noise rise should be less than for a 

so user which is not in soft handover. This can be taken 
care of in the same way as described in patent applica- 
tion EP01 203391 .6 

Different ways of employing the uplink planning and/ or 
55 evaluation method * 

[0034] One may consider different strategies in em- 
ploying this method for planning and/or evaluating a sys- 
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tern. Without limitation to these strategies, below some 
examples are presented.. 

[0035] One can add traffic until at least one cell is full. 
This cell is then the limiting cell in the system. The small- 
est power headroom for mobile stations in other cells is 5 
then a kind of measure for the potential capacity in those 
cells. 

[0036] Alternatively, one may continue to increase the 
traffic in cells, which are not yet full, and reduce the traf- 
fic in the cells where coverage problems occur. For ex- w 
ample, suppose that cell A is full, but that there is room 
for more traffic in cell B. It could then happen that when 
more traffic is added in cell B, the noise rise in cell A 
caused by inter-cell interference rises above the maxi- 
mum allowed one. Traffic can then be removed from cell 15 
A to give room for more traffic in cell B. In this way the 
total system capacity can be increased and one can ob- 
tain an estimate, which is closer to the total system ca- 
pacity, though ail of the traffic in one or several cells can- 
not be served. . 20 
[0037] A third way of proceeding is to evaluate cell- 
breathing effects. The weakest links in a limiting cell can 
be removed, thereby decreasing its coverage area. 
When traffic is added to the system users in the uncov- 
ered pixels are preferably not taken into account. Be- 25 
cause the (previously) limiting cell has smaller coverage 
area, it can serve more users and the total system ca- 
pacity can be increased. This procedure may be per- 
formed in an iterative manner. 

[0038] When the maximum cell capacity has been 30 
found, it can be compared with the actual traffic offered. 
If the cell capacity is sufficient, no problems should oc- 
cur and one can go on with other kind of evaluations, e. 
g. producing plots of coverage or required transmission 
power. If the capacity is insufficient, measures can be 35 
taken to increase the capacity. For example, sites, fre- 
quencies or sectors can be added. After a change of 
configuration the evaluation can be re-started. 

Downlink cell capacity estimation 40 

[0039] The downlink planning and/or evaluation 
method uses the maximum allowed transmission power 
P BS max of the base station as the limiting capacity rep- 
resentative value, and the required base station trans- 45 
mission power as the used capacity representative var- 
iable. In the downlink, the capacity is limited by the max- 
imum base station transmission power. When all avail- 
able power is required, the cell is full. The downlink sit- 
uation is complicated by the fixed signal, which needs 50 
some of the available power of the base station and 
which causes interference! The adjustment of the fixed 
signal power is therefore part of the downlink planning. 
By using the proposed method in an iterative manner 
the fixed powers in the system can be optimized. 55 
[0040] In some respects, the downlink is more com- 
plicated than the uplink. Especially, in the downlink one 
has to provide coverage of both the fixed signal and the 



traffic. The power assigned to the fixed signal is con- 
stant, whereas the power for the traffic signal for a par- . 
ticular user depends on many factors, e.g. bit rate, Eb/ 
NO-requirement, and interference from other base sta- 
tions at the position of the user. Furthermore, the total 
available power is limited. These are factors that com- 
plicate the downlink planning. 

[0041] For the uplink planning and/or evaluation the 
noise rise was used as a main planning variable, be- 
cause it took all important effects into account, such as 
inter-cell interference and cell load. For the downlink, 
the base station (BS) transmission power plays a similar 
role. It directly depends on inter-cell interference, target 
Eb/NO, the orthogonality factor, etc. Therefore the BS 
transmission power is chosen as a main planning vari- 
able for the downlink planning and/or evaluation. 
[0042] The maximum allowed BS transmission power 
limits the capacity of the cell. As mentioned above, the 
transmission power is preferably divided between the 
fixed power and the power for the traffic channels. 
[0043] One may calculate the total power required to 
serve all users in a cell. If this power, denoted by P traffic , 
plus the fixed power P fixed is less than the total allowed 
transmission power Pes.max' a " users in the cell can be 
served. The allowed transmission power should be less 
than or equal to the available transmission power. 
[0044] From this it will be understood that the fixed 
power assignment is important. The fixed power can e. 
g. be a pilot power. The pilot power must be high enough 
for the pilot to be detected in the entire cell area. It 
should also be detectable beyond the cell to make soft 
handover possible and so that the cell can be found in 
advance by a user moving towards the cell. 
[0045] However, assigning too strong a power to the 
pilot will reduce capacity. On the one hand, the pilot 
needs a part of the limited BS transmission power. On 
the other hand the pilot also produces interference in 
the system. The evaluation of the pilot coverage and the 
assignment of the right pilot power therefore constitute 
an important part of the downlink planning. 
[0048] One may estimate the downlink capacity in 
much the same way as the uplink capacity, by adding 
traffic in thin slices in each cell, thereby also taking inter- 
cell interference into account. The traffic is added ac- 
cording to the assumed traffic distribution until the max- 
imum transmission power has been reached in at least 
one cell. The principle is illustrated in figure 4. 
[0047] Suppose two base stations, BS1 and BS2, 
each with a limited transmission power and each with a 
fixed pilot power (Pf ixe d). are present (see figure 4). This 
can be considered as the initialization of the system. 
[0048] In the next step a thin slice (T BS1 11 ) of traffic is 
entered into the system. The required transmission 
power for this amount of traffic is calculated, thereby tak- 
ing the inter-cell interference caused by the pilot power 
of the other cell into account. The thickness of the slice 
in figure 4 represents the required transmission power 
at the base station. 
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[0049] Preferable for every further iteration another 
thin slice (T BS1 (2 .» Jbsi , n ) of traffic is added- Interfer- 
ence of traffic added so far in the own and other cells 
are taken into account. After some number of iterations 
the maximum base station transmission power will have 
been reached. The traffic so far added to the cell corre- 
sponds to the maximum cell capacity for the given cov- 
erage area. 

[0050] The effects of soft handover, an improved link 
budget and therefore less required transmission power, 
can be taken care of by modifying the corresponding pa- 
rameters in the equation for calculating the total traffic 
channel power P traffjc . For example, the path loss Lp 
may be reduced to model the link improvement, and the 
required Eb/NO can be modified to model the reduction 
in required transmission power. Alternatively, an extra 
factor that directly takes all soft handover effects into 
account may be introduced in the equation. 

Different ways of employing the downlink planning and/ 
or evaluation method 

[0051 ] Just like for the uplink planning and/or evalua- 
tion method one may consider several ways of employ- 
ing the downlink planning and/or evaluation method, 
some of which will be indicated below. 
[0052] For example, one might want to optimize the 
system by taking care of the cell which first limits the 
system capacity. The limiting cell is the one in which the 
maximum allowed transmission power is reached first. 
[0053] Another way consists of removing some of the 
traffic in the limiting cell, and continuing adding traffic in 
other cells, until another cell is the limiting one, and so 
on. In this way one will obtain a capacity estimate which 
is closer to the total system capacity, though all of the 
traffic in one or several cells can not be served. 
[0054] A third way of proceeding is to evaluate cell- 
breathing effects. The effect of reduced cell coverage 
can be evaluated by decreasing the coverage area and 
- at the same time - increasing the traffic above the max- 
imum capacity for total coverage. This may be per- 
formed in an iterative manner. 
[0055] When the maximum cell capacity has been 
found, it can be compared with the actual traffic offered. 
If the cell capacity is sufficient, no problems should oc- 
cur and one can go on with other kind of evaluations, e. 
g. producing plots of pilot and traffic channel coverage, 
or of required transmission power. If the capacity is in- 
sufficient,- there are several ways to proceed: 

1) The pilot power is reduced in one or more cells 
to reduce cell coverage and free more transmission 
power for traffic channels; 

2) Measures are taken to increase the capacity, e. 
g. sites, frequencies or sectors are added. 

[0056] After a change of pilot power or configuration, 
the evaluation can be re-started. 



[0057] The proposed method may also be used for 
optimizing the pilot power. This could be done in an it- 
erative manner, where the power in each cell is adjusted 
downwards and/or upwards in small steps until the re- 
5 quired coverage criteria are met. 



Claims 

10 1 . Method for the planning and/or evaluation of a ca- 
pacity in a radio network comprising at least one 
base station (BS1,BS2) defining at least one cell, 
the method comprising the steps of 

defining (a) a limiting capacity representative 

15 value to the at least one base station (BS1 ,BS2) in 
the at least one cell; 

adding (b) an amount of traffic (T^) to the at 
least one cell and calculating a used capacity rep- 
resentative value at the at least one base station 

20 (BS1 ,BS2) for the added amount of traffic (T^); 

determining (c) whether or not more traffic 
(T^) can be added by comparing the limiting ca- 
pacity representative value to at least the used ca- 
pacity representative value. 

25 

2. Method according to claim 1 in which the method 
further comprises the step of 

repeating (d) 

adding (b) an amount of traffic (T BS ) and de- 
30 termining (c) whether or not more traffic (T^) can 
be added, as long as more traffic (T BS ) can be add- 
ed. 

3. Method according to claims 1-2 in which a fixed 
35 amount of traffic (T BS ) is added. 

4. Method according to claims 1 -3 in which the amount 
of traffic (T BS ) is chosen such that the increase in 
used capacity representative value is fixed. 

40 

5. Method according to claims 1 -4 in which an inter- 
cell interference effect is included in the calculation 
of the used capacity representative value. 

45 6. Method according to claims 1-5 in which a soft 
handover effect is included in the calculation of the 
used capacity representative value. 

7. Method according to claims 1-6 in which the radio 
50 network is a CDMA network. 

8. Method according to claims 1-7 in which 

the capacity is an uplink capacity, 
the traffic (T BS ) is uplink traffic (T BS ), 
55 the limiting capacity representative value is an 

unloaded link budget (L), 

the used capacity representative value is a 

noise rise K comprising an intra-cell interference ef- 
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feet from the added amount of uplink traffic (T BS ). 

9. Method according to claim 8 in which the unloaded 
link budget (L) is defined as a function of a distance 
to the at least one base station (BS1 ,BS2) in the at 
least one cell. 

1 0. Method according to claims 8-9 in which the unload- 
ed link budget (L) is defined comprising a soft 
handover effect. 

11. Method according to claims 8-10 in which the de- 
termination (c) whether or not more uplink traffic 
(Tbs) can be added uses the formula 

S K <L min» 

where 1^ is the sum of all. noise rises K and Lmin is 
the minimum value of the unloaded link budget (L). 

12. Method according to claims 8-10 in which the de- 
termination (c) whether or not more uplink traffic 
(T BS ) can be added uses the formula 

2 K < L min + X - 

where I K is the sum of all noise rises K t L mln is the 
minimum value of the unloaded link budget (L) and 
x is a non-zero value. 

13. Method according to claims 1-7 in which 

the capacity is a downlink capacity, 
the traffic (T BS ) is downlink traffic (T BS ), 
the limiting capacity representative value is a 
maximum allowed transmission power (Pss.max)' 

the used capacity representative value is a re- 
quired transmission power P tr affic 

determining (c) whether or not more downlink 
traffic (Tbs) can be added by comparing the maxi- 
mum allowed transmission power (P B s,max) t0 tne 
sum of a fixed power (Pfj Xe( j) and the transmission 
power P tra ffic» tne method further comprising the 
step of 

defining (a2) the fixed power (Pf ixe d) to the at 
least one base station (BS1 ,BS2) in the at least one 
. cell. 

14. Method according to claim 13 in which the determi- 
nation whether or not more downlink traffic (T^) 
can be added uses the formula 

P fixed + ZP traffic K P BS,max' 

where IP tra ffic ' s tne sum of a " transmission power 
P traffic ; 



15. System for the planning and/or evaluation of a ca- 
pacity in a radio network comprising at least one 
base station (BS1.BS2) defining at least one cell, 
the system comprising 

5 means for defining a limiting capacity repre- 

sentative value to the at least one base station 
(BS1 ,BS2) in the at least one cell- 
means for adding an amount of traffic (T^) to 
the at least one cell and calculating a used capacity 

10 representative value at the at least one base station 
(BS1 ,BS2) for the added amount of traffic (1^); 

means for determining whether or not more 
traffic (T BS ) can be added by comparing the limiting 
capacity representative value to at least the used 

15 capacity representative value. 

16. System according to claim 15 in which the system 
further comprises means for repeating 

adding the amount of traffic (t BS ) and deter- 
20 mining whether or not more traffic (T BS ) can be add- 
ed, as long as more traffic (T BS ) can be added. 

17. System according to claims 15-16 in which a fixed 
amount of traffic (1"^) is added. 

25 

18. System according to claims 15-16 in which the 
amount of traffic (T BS ) is chosen such that the in- 
crease in used capacity representative value is 
fixed. 

30 

1 9. System according to claims 1 5-1 8 in which the radio 
network is a CDMA network. 

20. System according to claims 1 5-1 9 in which the sys- 
35 tern comprises one or more modules. 

21 . System according to claim 20 in which one or more 
modules are provided to include an inter-cell inter- 
ference effect in the calculation of the used capacity 

40 representative value. 

22. System according to claims 20-21 in which one or 
more modules are provided to include a soft hando- 
ver effect in the calculation of the used capacity rep- 

« resentative value. 

23. System according to claims 15-22 in which 

the capacity is an uplink capacity, 
the traffic (T BS ) is uplink traffic, 
50 the limiting capacity representative value is an 

unloaded link budget (L), 

the used capacity representative value is a 
noise rise K comprising an intra-cell interference ef- 
fect from the added amount of uplink traffic (T BS ). 

55 

24. System according to claim 23 in which one or more 
modules are provided to define the unloaded link 
budget (L) as a function of a distance to the at least 
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one base station (BS1 ,BS2) in the at least one cell. 

25. System according to claims 23-24 in which one or 
more modules are provided to define the unloaded 
link budget (L) comprising a soft handover effect. 

26. System according to claims 23-25 in which one or 
more modules are provided to determine whether 
or not more uplink traffic (T BS ) can be added using 
the formula 



< l; 



miiv 



where I* is the sum of all noise rises K and is 
the minimum value of the unloaded link budget (L). 

27. System according to claims 23-25 in which one ore 
more modules are provided to determine whether 
or not more uplink traffic (T BS ) can be added using 
the formula 



2K< L min + X, 



where X K is the^sum of all noise rises K, L min is the 
minimum value of the unloaded link budget (L) and 
x is a non-zero value. 



28. System according to claim 15-22 in which 

the capacity is a downlink capacity, 
the traffic (T BS ) is downlink traffic, 
the limiting capacity representative value is a 
maximum allowed transmission power (P B s,max)» 

the used capacity representative value is a re- 
quired transmission power P tra ff ic , 

means for determining whether or not more 
downlink traffic (T BS ) can be added by comparing 
the maximum allowed transmission power 
( p BS,max) t0 tne sum of a fixed power (Pfi xed ) and 
the transmission power P traffjc , the system further 
comprising 

means for defining the fixed power (Pfj xed ) to 
the at least one base station (BS1,BS2) in the at 
least one cell. 

29. System according to claims 28 in which one or more 
modules are provided to determine whether or not 
more downlink traffic (T^) can be added using the 
formula 



tion of a capacity in a radio network comprising at 
least one base station (BS1 ,BS2) defining at least 
one cell, the computer program comprising 

one or more modules for defining a limiting ca- 
5 pacity representative value to the at least one base 
station (BS1 ,BS2) in the at least one cell; 

one or more modules for adding an amount of 
traffic (T BS ) to the at least one cell and calculating 
a used capacity representative value at the at least 
10 one base station (BS1 ,BS2) for the added amount 
of traffic (T^); 

one or more modules for determining whether 
or not more traffic (T^) can be added by comparing 
the limiting capacity representative value to at least 
15 the used capacity representative value. 

31 . Computer program according to claim 30 in which 
the computer program further comprises one or 
more modules for repeating 

20 adding the amount of traffic (Tgs) and deter- 

mining whether or not more traffic (T BS ) can be add- 
ed, as long as more traffic (T BS ) can be added. 

32. Computer program according to claim 30-31 in 
25 which 

the capacity is an uplink capacity, 
the traffic (T BS ) is uplink traffic (T BS ), 
the limiting capacity representative value is an 
unloaded link budget (L), 
30 the used capacity representative value is a 

noise rise k comprising an intra-cell interference ef- 
fect fronUhe added amount of uplink traffic (T BS ). 

33. Computer program according to claim 30-31 in 
35 which 

the capacity is a downlink capacity, 
the traffic (T BS ) is downlink traffic (T BS ), 
the limiting capacity representative value is a 
maximum allowed transmission power (Pes.max)' 
40 the used capacity representative value is a re- 

quired transmission power P tra ffic» 

one or more modules for determining whether 
or not more downlink traffic (T BS ) can be added by 
comparing the maximum allowed transmission 
45 power (P BS( max) t0 tne sum of a fixed power (Pf ixed ) 
and the transmission power P traffjc , the computer 
program further comprising 

one or more modules for defining the fixed 
power (Pfi X ed) t0 tne at least one base station 
50 (BS1 ,BS2) in the at least one cell. 



I + IP traffic K P BS,max« 



where £P traf( j C is the sum of all transmission power 
P traffic- 

30. Computer program for the planning and/or evalua- 



55 



34. Computer program according to claims 32-33 com- 
prising one or more software modules of the system 
according to claims 23-29. 

35. Computer program according to claims 32-34 for 
running on a computer system, at least including 
software code portions for performing one or more 
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steps of the method as claimed in any of the claims' 
8-14 when run on the computer system. 

36. Radio network comprising at least one base station 
defining at least one cell in which the uplink capacity 5 
is determined by a method according to any of the 
claims 8-12. 

37. Radio network comprising at least one base station 
defining at least one ceil in which the downlink ca- io 
pacity is determined by a method according to any 

of the claims 13-14. 
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